Sedimentological and petrophysical characteristics of Raha Formation at Wadi Tubia, Northern Gulf of Aqaba, Sinai, Egypt  by Mousa, Ahmed S. et al.
Egyptian Journal of Petroleum (2011) 20, 79–87Egyptian Petroleum Research Institute
Egyptian Journal of Petroleum
www.elsevier.com/locate/egyjp
www.sciencedirect.comSedimentological and petrophysical characteristics
of Raha Formation at Wadi Tubia, Northern Gulf
of Aqaba, Sinai, EgyptAhmed S. Mousa, Tarek Y.M.A. El-Hariri *, Essam M.A. Abu Assy
Egyptian Petroleum Research Institute, Egypt
Received 29 June 2010; accepted 16 August 2010













10-0621 ª 2011 Egyptian Pe
d hosting by Elsevier B.V.








pen access Abstract The main aim of this study is to shed some light on the microfacies association, geochem-
istry and petrophysical properties of the rock types: dolomite, sandstone, shale and limestone form-
ing the Raha Formation.
The microfacies association includes: ferroan dolomite, sublithic arenite, ferruginous sublithic
arenite, dolomitic lithic arenite, sandy bioclastic wackstone, bioclastic packstone, calcareous ferru-
ginous lithic arenite and fossiliferous bioclastic grainstone.
The depositional environments of these sediments are interpreted as restricted, shelf lagoon and
open circulation.
The dominant diagenetic processes presented in the studied samples are cementation, compac-
tion, replacement, dissolution and dolomitization in sandstone rocks, while neomorphism, micriti-
zation, cementation, dolomitization, compaction and dissolution are present in carbonate facies.
Geochemically, the ferruginous sublithic arenite microfacies are characterized by phosphate bands
and high chemical weathering. Calcareous ferruginous lithic arenite microfacies are characterized
by high concentration of iron oxides and fossiliferous bioclastic grainstone is characterized by high
concentration of barium, as indicated from the chemical index of alteration (CIA).
Statistical analysis of the measured petrophysical data shows that, the dolomitic lithic arenite and
fossiliferous bioclastic grainstone microfacies have a good storage capacity in the Raha Formation
of Wadi Tubia, Northern Gulf of Aqaba, Sinai, Egypt.
ª 2011 Egyptian Petroleum Research Institute. Production and hosting by Elsevier B.V.




under CC BY-NC-ND license. 1. Introduction
The study area lies in Wadi Tubia, Northern Gulf of Aqaba,
Sinai, Egypt between at latitudes 291900000 and 292300000N,
and between longitudes 344500000 and 344900000E, see (Fig. 1).
Structurally, according to [1,2], the majority of faults in the
studied area are oriented in two directions, N15E (Gulf of
Aqaba) and N60W along El-Tih scarp. The Upper
Figure 1 Geological and location map in South eastern Sinai area, Egypt, (after [5]).
80 A.S. Mousa et al.Cretaceous strata are nearly horizontal but towards the Gulf
of Aqaba they tend to be dipping (mostly 30–40NE). Kora
and Gendi [3] divided the Upper Cretaceous in the Eastern
central Sinai into: Raha, Abu Qada, Wata, Matulla and Sudr
formations. They assigned a Cenomanian age to Raha Forma-
tion, Early Turonian to Abu Qada Formation, Late Turonian
to Wata Formation, Coniacian–Santonian to Matulla Forma-
tion and Campanian–Masstrichtian to Sudr Formation.
Mousa [4] states that, Raha Formation included dolostone,
quartz arenite, sublithic quartz arenite, sandy bioclastic wacke-
stone, glauconitic dolomitic sandstone and oolitic sandstone
microfacies. Geochemically, iron is the main component in
the ironstone bed, and rubidium (heavy metal) is present in
valuable quantities in the calcareous shale, sandy bioclastic
wackestone and glauconitic dolometic limestone, while barium
is high in the sandy bioclastic wakestone. The illitization of il-
lite/smectite mixed layer, the oxidation of iron produced from
glauconite and pyrite and the dolomitization are the effective
diagenetic processes. All of these sediments are deposited in ti-
dal ﬂat, restricted, open circulation lagoon and winnowed edge
platform sands and shelf.
2. Lithostratigraphy
The Cretaceous deposits exposed in the studied area can be
subdivided into seven formations. They are as follow, from
base to top: Malha, Raha, Abu Qada, Wata, Matulla, Thelmet
and Sudr [6].
Raha Formation is well developed in the studied area. It
has (95 m) in Wadi Tubia section. It is composed mainly of
sandstone, limestone, dolomitic sandstone, shale and dolomite.
Raha Formation overlies the Malha Formation and underlies
the Abu Qada Formation, as shown in (Fig. 2).
3. Methodology
The present work aims to ﬂash up at the petrographical, geo-
chemical and petrophysical analysis of the Raha Formation at
Wadi Tubia, Northern Gulf of Aqaba, Sinai, Egypt, to evalu-
ate the best place for storage capacity. The derived samples
were studied in the Egyptian Petroleum Research Institute,
as follows:3.1. Microscopic investigation
Nineteen thin sections were prepared for the petrographic
study of the analyzed rocks of Raha Formation, to determine
the mineralogical composition, microfacies association and
diagenetic processes of the studied rock samples. The sand-
stone and carbonate microfacies were described, discussed,
interpreted and photographed.3.2. X-ray ﬂuorescence (XRF)
Seventeen samples were selected for the geochemical study
needed for the determination of the major and trace elements.
The detailed chemical analysis was carried out at the Egyptian
Mineral Resource Authority (Central Laboratories Sector).
The analysis was done through X-Ray Fluorescence on Orig-
aku 3070 instrument for determining 20 major and trace
elements.
3.3. Petrophysical properties
The petrophysical properties of the studied samples were
measured by drilled rock plugs of 2.5 cm diameter and
5 cm long. Porosity, permeability and bulk & grain densities
were measured in the Egyptian Petroleum Research Institute
(EPRI) using the methods introduced by [6–10] and the other
parameters were calculated from the measured data. The
packing index (PI) is deﬁned by [11], while the reservoir qual-
ity index (RQI) is controlled by two parameters: porosity and
permeability. It is deﬁned as RQI (microns) = 0.314
p
K/Ø
[12].4. Microfacies and depositional environment
The Raha Formation in Wadi Tubia, Northern Gulf of Aqa-
ba, Sinai, Egypt, consists predominantly of vertical stacked
sequence of clastic and non-classtic sediments. The microfacies
analysis of the rocks is carried out in order to investigate the
depositional environments and diagenesis of the studied rock
units [13,14]. The Raha Formation rock unit was subjected
to obtained microfacies analysis. The standard microfacies
Figure 2 Lithostratigraphic column of the Raha Formation at Wadi Tubia, Northern Gulf of Aqaba, Sinai, Egypt.
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rocks, were used for the description and analysis of the ob-
served carbonate microfacies. The terms of [20] were used to
describe the studied sandstone microfacies.
A detailed study of the recognized microfacies types of the
Raha Formation, from base to top, revealed the following.
4.1. Ferroan dolomite
This microfacies is common in the Sinai outcrops, especially in
the Southern sector. The rock is characterized by yellowish
brown color and dark brown iron oxide patches and spots.
It is composed of dolomite rhombs (70%), which are mainly
sub-hedral to eu-hedral crystals and showing iron stained
zonation. This microfacies indicates the deposition in shelf la-
goon open circulation environment. The presence of microsp-
arite, cementation by iron oxides and dolomitization can be
attributed to latter diagenetic processes after the depositionof sparite. These processes are the main causatives of low
porosity value of this microfacies (Plate 1, A; samples Nos.
1, 4 and 16).
4.2. Sublithic arenite
This microfacies is composed of quartz grains of about 89%.
They are coarse to medium sand size and occasionally ﬁne,
sub-rounded to rounded, and texturally mature, as well as they
are moderately sorted and most grains are simple mono-
crystalline, with some polycrystalline grains. The argillaceous
matrix represents 4%, iron oxides are present as cement in
about (1%) and carbonate value is less than 1.2%. This
microfacies association indicates the deposition in shelf lagoon
open circulation environments. It is characterized by medium
porosity value, which affected by compaction and cementation
of calcite and iron oxides diagenetic processes (Plate 1, B; sam-
ple No. 2).
Plate 1 (A) Photomicrograph showing ferron dolomite microfacies. Low porosity, sample No.4, Raha Formation at Wadi Tubia,
Northern Gulf of Aqaba, Sinai, Egypt, CN X-10. (B) Photomicrograph showing sublithic arenite microfacies, medium porosity,
compaction and cementation of calcite and iron oxides sample No. 2, Raha Formation at Wadi Tubia, Northern Gulf of Aqaba, Sinai,
Egypt, CN X-10. (C) Photomicrograph showing ferruginous sublithic arenite, quartz grains is medium to coarser, sub-rounded,
moderately to well sorted and medium porosity, sample No. 3, Raha Formation at Wadi Tubia, Northern Gulf of Aqaba, Sinai, Egypt,
CN X-10. (D) Photomicrograph showing dolmitic lithic arenite, high porosity, sample No. 6, affected by dissolution and dolomitization,
Raha Formation at Wadi Tubia, Northern Gulf of Aqaba, Sinai, Egypt, CN X-10. (E) Photomicrograph showing dolomitic lithic arenite,
high porosity affected by dissolution and dolomatization, sample No. 8, Raha Formation at Wadi Tubia, 3 Northern Gulf of Aqaba,
Sinai, Egypt, CN X-10. (F) Photomicrograph showing sandy bioclastic wackstone, medium porosity affected by micritization and
neomorpliism, sample No. 10, Raha Formation at Wadi Tubia, Northern Gulf of Aqaba, Sinai, Egypt, CN X-10. (G) Photomicrograph
showing bioclastic packstone, medium porosity affected by compaction and micritization sample No. 11, Raha Formation at Wadi Tubia,
Northern Gulf of Aqaba, Sinai, Egypt, CN X-10. (H) Photomicrograph showing calcereous ferruginous lithic arenite. Low porosity,
sample No. 12, Raha Formation at Wadi Tubia, Northern Gulf of Aqaba, Sinai, Egypt, CN X-10. (I) Photomicrograph showing
ferruginous bioclastic grainstone, high porosity, sample No. 18, affected by dissolution, Raha Formation at Wadi Tubia, Northern Gulf
of Aqaba, Sinai, Egypt, CN X-10.
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This microfacies association is composed of quartz grains
ranging between 75% and 90%. They are coarse to medium
sand size and occasionally ﬁne, sub-angular to sub-rounded,
and texturally sub-mature, as well as they are moderately
sorted, and most grains are simple mono-crystalline, with some
poly-crystalline grains. The argillaceous matrix is ranging be-
tween 4 and 8%, iron oxides is present as cement varied from
2% to 6%, and carbonate value is less than 1.5%. This microf-
acies association indicates the deposition in shelf lagoon envi-
ronments. It is characterized by low to medium porosity
values, which affected by cementation of calcite and iron oxi-
des diagenetic processes (Plate 1, C; samples Nos. 3, 13, 14 and
15).
4.4. Dolomitic lithic arenite
This microfacies is composed of quartz grains ranging from
60% to 70%. They are mono-crystalline, medium to coarsesand size, rarely ﬁne, sub-rounded to rounded and moderately
sorted. They are ﬂoated in ferruginous, calcitic, dolomitic ce-
ment and clayey matrix. The dolomite rhombs are mainly
sub-hedral, meso-crystalline and zoned localized. The ground-
mass is stained by brown color of iron oxides. The quartz
grains show corroded edges, which are replaced by dolomite
rhombs, and the dissolution, authigenic cementation and detri-
tal grains corrosion enhance the high porosity. This microfa-
cies revealed the deposition in open circulation environment
(Plate 1, D and E; samples Nos. 5, 6, 7 and 8).
4.5. Sandy bioclastic wackstone
This microfacies is very common in the limestone beds of Raha
Formation. The limestone is light gray to yellow in color, hard,
fossiliferous and bioturbated. The microfacies are composed
mainly of micrite, with high fossil content. The fossils are com-
posed of shell fragments, with some foraminiferal tests. Most
of the shells are composed of micro and drusy spar crystals.
The micrite matrix is also affected by aggrading neomorphism
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porosity value. This microfacies are deposited in restricted cir-
culation shelf environment, (Plate 1, F; sample No. 10).
4.6. Bioclastic packstone
This microfacies is represented by white to yellow bioturbat-
ed limestone. The microfacies is made up of abundant divers
fauna densely packed in micrite matrix. The bioclasts are
benthonic forms and shell fragments forming more than
40% of the rock. The sand grains, iron oxides and argilla-
ceous matrix, are of about 30%. This microfacies indicated
depositional environment in open circulation and it is char-
acterized by medium porosity, which affected by compaction
and micritization diagenetic processes (Plate 1, G; sample
No. 11).
4.7. Calcareous ferruginous lithic arenite
This microfacies association is composed of quartz grains of
about 70%. They are coarse to ﬁne, sub-rounded to rounded,
and texturally mature, as well as they are moderately sorted.
The argillaceous matrix is of about 4%, carbonate and iron
oxides are present as cement of about 11% and 14%, respec-
tively. This microfacies association indicates the deposition
in shelf lagoon environments. It is characterized by low poros-
ity due to the calcite cementation and replacement by iron oxi-
des diagenetic processes (Plate H; sample No. 12).
4.8. Fossiliferous bioclastic grainstone
This microfacies is represented by samples Nos. 17, 18, 19 and
20. It is composed of ground mass of sparite, with calcite crys-
tals and micrite macro-fauna. There are also scattered quartz
grains in the ground mass. The porosity is high value due to
the grain dissolution of diagenetic processes. This microfacies
indicates the deposition in open circulation environment (Plate
1, I).
5. Geochemistry
The chemical distribution of certain common and trace ele-
ments may give direct information about the depositional envi-
ronment. The indicators can be incorporated into primary
minerals or into substances formed in these waters, or they
incorporated into authigenic minerals growing within the sed-
iments during or shortly after their deposition [21]. The succes-
sion of Raha Formation is characterized by the presence of
various types of rocks, according to the average of [22]
(Table 1).
5.1. Vertical distribution
Geochemical ratios are generally used as a tool for geochemi-
cal interpretation and correlation. In the present study, the fol-
lowing geochemical ratios have been determined in order to
show the elements distribution within the different outcrops
of the Raha Formation. Many trace elements vary depending
on the environmental conditions occurred during and/or after
the deposition of sediments. It is therefore likely that, these are
also sensitive to Eh and PH conditions during and after their
incorporation into sediments [23].The intensity of chemical weathering, as measured by the
Chemical Index of Alteration (CIA); [24–26] can be expressed:
CIA ¼ 100 ðAl2O3=ðAl2O3 þ CaOþNa2OþK2OÞÞ
Totally, 17 samples of sandstone, shale, dolomite and lime-
stone from the studied Raha Formation rocks were used to
trace the vertical distribution of elements in the studied area.
This formation is composed mainly of ferroan dolomite,
sublithic arenite, ferruginous sublithic arenite, dolomitic lithic
arenite, sandy bioclastic wackstone, bioclastic packstone, cal-
careous ferruginous lithic arenite, fossiliferous bioclastic grain-
ston microfacies associations, reﬂecting varying environments
of deposition, as will be illustrated from the variation of their
chemical composition and as exhibited in (Table 1).
The vertical distribution of ratios and values are indicated
the variable depositional environment for the recorded facies
in Raha Formation, (Fig. 3). The chemical weathering of this
formation, as measured by the chemical index of alteration re-
ﬂects that, most of the studied rock samples have greater vari-
eties of alteration ranged between 0 and 81.03.
The ferroan dolomite microfacies is represented by samples
Nos. 1, 4 and 16. This microfacies is characterized by low
chemical index of alteration (CIA), K2O, Fe2O3, P2O5, Sr
and Ba Also, the ratio of Al2O3/SiO2 is low, except sample
No. 1 and the ratio of MgO/CaO is 0.93, these ratios indicate
to low clay content and open circulation environments.
The sublithic arenite microfacies is represented by sample
No. 2. This microfacies is characterized by medium chemical
index of alteration (54.43%), while K2O, Al2O3/SiO2 ratio,
MgO/CaO ratio, Fe2O3, P2O5, Sr and Ba are low, these ratios
indicate to clay input in self lagoon environments.
The ferruginous sublithic arenite microfacies is represented
by sample Nos. 3, 13, 14 and 15. This microfacies is character-
ized by high chemical index of alteration (CIA) which ranges
from 53.42 to 81.03, K2O is ranges from 0.04 to 2.09, Al2O3/
SiO2 ratio is low and MgO/CaO ratio ranges from 0.75 to 2,
Fe2O3 ranged 2.3–6.3, P2O5 ranges from 0.059 to 0.882, and
Sr and Ba are low, these ratios indicate to low clay input in
shelf lagoon circulation.
The dolomitic lithic arenite microfacies is represented by
samples Nos. 5, 6, 7 and 8. This microfacies is characterized
by low chemical index of alteration (CIA), which ranges from
5.91 to 24.85, K2O is low which ranging from 0 to 0.67, Al2O3/
SiO2 ratio is low and MgO/CaO ratio is medium, which ranges
from 0.8 to 0.9, Fe2O3 ranges from 2.2 to 4.28, and P2O5, Sr
and Ba are low, these ratios indicate low content of clay in
open circulation environments.
The sandy bioclastic wackestone microfacies are repre-
sented by sample No. 10. This microfacies is characterized
by low chemical index of alteration (CIA), K2O, Al2O3/SiO2
ratio, MgO/CaO ratio are low, Fe2O3 is 3.12, P2O5 and Ba
are low, except Sr is high, these ratios indicate to low clay in-
put in restricted circulation.
The bioclastic packstone microfacies is represented by sam-
ple No. 11. This microfacies is characterized by low chemical
index of alteration (CIA), MgO/CaO ratio, K2O and Ba.
Al2O3/SiO2 ratio is medium (0.3) and Fe2O3 is 5.85, except
Sr and P2O5 are high, these ratios indicate to low input of clay
in open circulation environments.
The calcareous ferruginous lithic arenite microfacies are
represented by sample No. 12. This microfacies is character-
ized by low chemical index of alteration (31.46) and K2O is
Table 1 Chemical composition (major oxides in wt% and trace elements in ppm.) of the studied samples of the Raha Formation rocks.
Age Formation Sample No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Cenomanian Raha
Formation
SiO2% 1.7 89.1 90.6 0 67.5 62.3 60.96 70.82 70.54 10.1 20.16 65.54 75.14 75.65 84.52 0 0
AI2O3% 0.96 4.17 4.15 0.4 2.88 0.96 0.66 4.38 13.18 0.26 5.8 4.15 8.1 6.4 6.41 0 0
Fe2O3% 2.48 1.27 2.3 4.29 3.97 4.08 4.28 2.21 3.1 3.12 5.58 14.53 6.30 5.0 4.1 3.51 3.21
CaO% 27.53 3.12 0.47 28.6 13.6 10.52 10.24 12.57 0.93 46.26 36.62 7.36 1.19 1.49 0.21 29.5 52.52
MgO% 25.72 0.04 0.5 25.66 8.5 7.1 6.85 7.28 1.72 0.48 0.71 3.7 0.61 1.5 0.37 25.28 2.41
Na2O% 0 0.27 0.47 0 0.95 0 0 0 0.89 0 0.55 0.58 0.54 1.56 0.49 0.08 0.11
K2O% 0.10 0.1 0.40 0 0.65 0.11 0.26 0.67 1.9 0 0.31 1.1 2.9 2.5 0.8 0.97 0.83
P2O5% 0 0.023 0.059 0 0.119 0.022 0.044 0.06 0.04 0.2 0.62 0.575 0.482 0.882 0.087 0.015 0.406
MnO% 0.06 0.003 0.004 0.11 0.062 0.15 0.124 0.169 0.016 0.25 0.137 0.119 0.01 0.02 0.02 0.026 0.181
TiO2% 0.19 0.5 0.2 0.07 0.16 0.2 0.26 0.28 1 0.30 0.35 0.18 0.52 0.94 0.46 0.47 0.63
L.O.I.% 40.25 1.4 0.84 40.85 1.59 14.5 16.29 1.5 6.68 39 29.5 2.5 4.2 4.4 2.5 40.06 40.45
TOTAL 99.990 99.996 99.993 99.980 99.981 99.942 99.968 99.939 99.996 99.97 99.937 99.934 99.992 99.992 99.967 99.911 99.936
Sr (ppm) 118 43 25 53 45 45 43 41 255 456 505 18 55 38 74 154 524
Rb (ppm) 33 37 34 27 38 29 27 31 78 77 36 26 79 44 46 24 26
Pb (ppm) 4 17 11 5 6 3 2 4 26 13 8 0 18 37 19 4 4
Zn (ppm) 21 13 17 151 9 11 8 9 25 25 238 38 26 0 36 9 43
Cn (ppm) 0 9 10 0 11 0 0 0 29 26 0 0 26 11 157 0 0
Ni (ppm) 0 15 17 0 3 7 5 8 17 23 89 0 25 12 16 0 17
Cr (ppm) 8 33 24 11 55 42 40 45 73 85 44 96 94 15 58 17 16
V (ppm) 22 35 18 22 0 19 16 18 87 87 55 853 97 27 57 15 38













Figure 3 Relation between lithostratigrphv and vertical distribution of some major and trace elements of the studied Raha Formation at
Wadi Tubia, area. Northern Gulf of Aqaba, Sinai, Egypt.
Sedimentological and petrophysical characteristics 85(1.1). Al2O3/SiO2 ratio is low, MgO/CaO ratio is medium (0.8),
Fe2O3 is high (14.5), P2O5 is (0.57), Sr is low and Ba is med-
ium, these ratios indicate to low clay input and high circulation
condation in shelf lagoon.
6. The fossiliferous bioclastic
grainston microfacies is represented by sample No. 17. This
microfacies is characterized by low chemical index of alter-
ation (CIA), K2O is 0.08, Al2O3/SiO2 and MgO/CaO ratio
are low, Fe2O3 is 3.2, P2O5 is 0.40, Sr and Ba are high, these
ration indicate to oxidation condition of open circulation
environments.Table 2 The petrophysical properties of the studied samples at Raha
Sample No. Grain density (g/cm3) Bulk density (g/cm3) Porosity (%) P
Top
20 2.78 2.61 38 2
19 2.69 2.56 30 2
18 2.73 2.58 27.3 2
17 2.71 2.55 26 2
16 2.75 2.63 5.4
15 2.88 2.58 8.3
14 2.84 2.52 9.7
13 2.81 2.62 9.2
12 2.89 2.75 8.3
11 2.82 2.71 13.2
10 2.72 2.52 17.5
9 Shale
8 2.85 2.61 20.5 3
7 2.78 2.53 22 3
6 2.79 2.51 24 3
5 2.83 2.56 24.8 3
4 2.87 2.63 7.2
3 2.84 2.68 10.3
2 2.54 2.33 13
Bottom
1 2.81 2.68 6Geochemically, the ferruginous sublithic arenite, fossilif-
eous bioclastic grainstone and calcareous ferruginous lithic
arenite are characterized by high percentage of phosphate, bar-
ite and iron oxides, respectively.
7. Petrophysical properties
Petrophysical properties (grain density, bulk density, packing
index, porosity, permeability, porosity ratio and reservoir
quality index) have a great interest to deﬁne the best place
for the storage capacity. All of these parameters are deter-
mined in the Egyptian Petroleum Research Institute (EPRI)
(Table 2 and Fig. 4)Formation, Wadi Tubia, Northern Gulf of Aqaba, Sinai, Egypt.
erm. (mD) Packing index Porosity ratio Ø/1  Ø QRI 0.314pK/Ø
5.252 1.06513 0.612903 11.932
7.595 1.05078 0.428571 9.42
8.360 1.05814 0.375515 8.5722
4.580 1.06273 0.351351 8.164
0.785 1.03802 0.057082 1.6956
0.570 1.11627 0.090512 2.6062
0.654 1.12698 0.107419 3.0458
0.627 1.07251 0.101321 2.8888
0.876 1.05090 0.090512 2.6062
3.547 1.04059 0.152073 4.1448
3.541 1.07936 0.121212 5.495
2.261 1.09195 0.257861 6.437
4.372 1.09881 0.282051 6.908
5.565 1.11155 0.315789 7.536
1.25 1.10546 0.329787 7.7872
0.984 1.05703 0.077586 2.2608
1.754 1.05970 0.114827 3.2342
1.654 1.09012 0.149425 4.082
0.785 1.04850 0.063829 1.884
Figure 4 Petrophysical parameters relations of the studied Raha Formation at Wadi Tubia, Northern Gulf of Aqaba, Sinia, Egypt.
86 A.S. Mousa et al.In the present study, twenty rock samples have been col-
lected from the Upper Cretaceous of Raha Formation at Wadi
Tubia, Northern Gulf of Aqaba, Sinai, Egypt. Variable values
of bulk and grain densities in facies are related to presence of
pore ﬁlling materials such as iron oxides. The bulk density is
ranging from 2.33 to 2.75 gm/cm3, the lowest value is repre-
sented by sample No. 2 which is characterized by sublithic are-
nite microfacies; while the highest value is represented by
sample No. 12, which is characterized by calcareous ferrugi-
nous lithic arenite microfacies. The grain density is ranging
from 2.54 to 2.89 gm/cm3; the lowest value is represented by
sample No. 2, which is characterized by sublithic arenite
microfacies; while the highest value is represented by sample
No. 12, which is characterized by ferruginous calcareous lithic
arenite microfacies.
The pore ﬁlling materials and digenetic cements are the
porosity and permeability control through these facies which
related to the depositional environment characteristics. The
porosity is ranging from 5.4% to 38%. These results can be di-
vided to three parts, the ﬁrst part is lowest values, this part is
represented by samples Nos. 1, 4, 12, 13, 14, 15 and 16. These
samples are characterized by ferron dolomite, ferruginous sub-
lithic arenite and calcareous ferruginous lithic arenite microfa-
cies. The second part is medium values, this part is represented
by samples Nos. 2, 3, 10 and 11. These samples are character-
ized by subilithic arenite, ferruginous sublithic arenite, bioclas-
tic packstone and sandy bioclastic wackstone. The last one is
highest values, this part is represented by samples Nos. 5, 6,
7, 8, 17, 18, 19 and 20, and these samples are characterized
by dolomitic lithic arenite and fossiliferous bioclastic grain-
ston. The permeability of the studied samples is ranging from
0.570 to 35.565 mD. All samples give low values, except the
samples Nos. 2, 3, 10 and 11 that show semi-permeable values,
which are represented by subilithic arenite, ferruginous sub-
lithic arenite, bioclastic packstone and sandy bioclastic wacke-
stone, and the highest values are given in samples Nos. 5, 6, 7,8, 17, 18, 19 and 20, which are represented by dolomitic lithic
arenite and fossiliferous bioclastic grainston.
The porosity ratios are ranging between 0.057082 and
0.612903 and reservoir quality index is ranging between
1.6956 and 11.932, these reservoir parameters are characterized
by low to high quality.
Statistical analysis of the petrophysical data cleared that,
the highest porosity is concentrated at samples Nos. 5, 6, 7,
8, 17, 18, 19 and 20 (Zone I and II). They have very good
porosity, high permeability and also high quality reservoir
index. It can be concluded that, the dolomitic lithic arenite
and fossilifeous bioclastic grainston microfacies have good
storage capacity in Raha Formaation at Wadi Tubia, South-
eastern Sinai, Egypt, due to digenetic processes, low content
of clay and high petrophysical parameters (Table 2 and
Fig. 4).
8. Summary and conclusions
The study of microfacies associations, geochemical and petro-
physical parameters of Raha Formation rock unit at Wadi Tu-
bia, Northern Gulf of Aqaba, Sinai, Egypt, revealed that, the
sandstone, shale and carbonate rocks are characterized by the
follows:
– ferroan dolomite microfacies is characterized by shelf
lagoon open circulation environments, dolometization and
cementation by iron oxides diagenetic processes, low chem-
ical weathering, low porosity and permeability. We can con-
clude that, this microfacies shows bad storage capacity;
– sublithic arenite microfacies is characterized by shelf
lagoon–open circulation environments, compaction and
cementation by calcite and iron oxides diagenetic processes,
medium chemical weathering, porosity and permeability.
We can concluded that, such microfacies is of semi-storage
capacity;
Sedimentological and petrophysical characteristics 87– ferruginous sublithic arenite is characterized by shelf lagoon
environment, cementation by calcite and iron oxides diage-
netic processes, high chemical weathering with phosphate
bands, low to medium porosity and permeability. We can
conclude that, this microfacies reveals bad storage capacity;
– dolomitic lithic arenite is characterized by open circulation
environment, dolometization and dissolution diagenetic
processes, low chemical weathering, high porosity and per-
meability. We can conclude that, such microfacies are good
storage capacity;
– sandy bioclastic wackstone is characterized by restricted cir-
culation shelf environment, neomorphism and micritization
diagenetic processes, low chemical weathering, medium
porosity and permeability. We can conclude that microfa-
cies is of semi-storage capacity;
– bioclastic packstone is characterized by open circulation
environment, compaction and micritization diagenetic pro-
cesses, low chemical weathering, medium porosity and per-
meability. We can conclude that, such microfacies are of
semi-storage capacity;
– calcareous ferruginous lithic arenite is characterized by shelf
lagoon environment, cementation by calcite and replace-
ment and by iron oxides diagenetic processes, medium
chemical weathering and high percentage of iron oxides,
low porosity and permeability. We can conclude that, this
microfacies is reveals bad storage capacity;
– fossiliferous bioclastic grainstone is characterized by open
circulation environment, dissolution diagenetic processes,
low chemical weathering and high percentage of barite, high
porosity and permeability. We can conclude that, such
microfacies reﬂects good storage capacity.
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